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Nearly ready, in one large volume, 8vo, containing upwards of 900 pages, and about 600 Cuts and Diagrams, price 18s. 


ELECTRICITY AND THE ELECTRIC TELEGRAPH, 


BY GEORGE B. PRESCOTT, 


Containing among many other special features a full history and description of the Duplex and Quadruplex systems, the 

Telephonic and Electro-Harmonic systems, Printing Telegraph Instruments of al kinds, the Automatic Telegraph 

systems, Pneumatic Tube, and the Discoveries, Inventions, and Applications of Electricity and the Telegraphic Art brought 
down to the rst of January, 1877. 


LONDON: E. & F. N. SPON, 48, CHARING CROSS. 


THE EXCHANGE TELEGRAPH COMPANY, 


(Incorporated 1872, 
Under the Companies Acts, and a special licence from Her Majesty’s Postmaster-General.) 


Capital £225,000. 
HEAD OFFICES, 17 AND 18, CORNHILL, LONDON, E.C, 


This Company is now establishing branch offices or call stations throughout the metropolis and suburbs for the due 


administration of its 
TELEGRAPHIC CALL SYSTEM, 
by the aid of which subscribers may be enabled at any hour of the 


DAY OR NIGHT 


TO CALL A 


MESSENGER, CAB, OR POLICEMAN, 


AND GIVE THE 


ALARM OF FIRE, 


while many other ‘‘ Calls" indicating the wants of a private house, chambers, office, or place of business of any kind may 
be arranged for, ali such being made in the same uniform manner by the pressure of a button on a small automatic 
instrument, placed as most convenient, and telegraphically connected with the nearest ‘‘ Call Station’’ of the Company, 
which in no case will be distant from the subscriber more than a quarter of a mile or three minutes’ time ; these instruments 
occupy but a few inches of space, are not liable to get out of order, require no local batteries or winding up, and no know- 


ledge whatever of telegraphy to work them. CALL STATIONS 


will be established wherever a demand for them may arise ; they will be provided with a permanent staff of operators and 
messengers, whose duty it will be to receive and attend to ‘“ Calls.” A policeman will be found there, and an expert with 


- a hand-pump or extincteur ready to act on the first alarm of fire, and each station will be in telegraphic communication 


with the nearest 


POLICE AND FIRE BRIGADE STATIONS, 


thus enhancing the public value of the system by the increased security which will be rendered to life and property. 

The system has been in operation in the United States for some years past, having been initiated and established by 
the American District Telegraph Company to meet a great public want, and where its practical advantages have become ; 
so fully recognised and appreciated that it is being rapidly adopted throughout the States ; in New York, where it originated, 
and some thousands of instruments are at work, it is considered indispensable as 


| THE HOME TELEGRAPH. . 
"A PROTECTION TO LIFE AND PROPERTY, A CONVENIENCE IN DOMESTIC LIFE, AND AN 
. ADJUNCT TO BUSINESS. 


DAY SERVICES, 
chiefly for the purpose of utilising the Messenger Service, will be established in business localities. 


- 


TERMS FOR A SINGLE INSTRUMENT: 
Day and Night Service ... .. § Guineas per annum. Day Service 


__ Extra Instruments at a reduction, 
Instruments placed and connected with the nearest Call Station of the Company, and kept in working order free of all 
charge to subscribers. 7 


Messengers, when employed, Sixpence to Eightpence per hour. 
Automatic Fire and Burglar Alarms fitted in conjunction with the Call System. 


For further particulars apply to the SECRETARY at the above address. 


ove ... 4 Guineas per annum. 
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ELECTRIC CLOCKS, 


THE invention of electric clocks was a natural con- 
sequence of that of telegraphs. The idea seems to 
have been realised nearly simultaneously, like many 
other inventions which are based upon a new dis- 
covery, by several philosophers, Wheatstone, Bain, 
and Steinbeck among others, and a plentiful crop of 
most ingenious mechanical contrivances for effecting 
the desired ends was the result. 

Electric clocks had for their principal object the 
multiplication of the indications of a single standard 
clock on numerous dials, which could be placed at 
any distance from, but in electrical communication 
' with, the standard clock. This, we say, has been the 
principal object in view, but it has not Leen the 
only one. Very many ingenious devices were 
invented, and much mechanical skill shown, in 
producing clocks which would work without springs 
or weights, the motive power driving them being a 
galvanic battery. Very partial success was the 
result of the numerous efforts made, the principal 
cause of failure being the want of an efficient form 
of battery to produce the motive power. Even this 
seems to have been overcome, or was thought to 
have been so, as an electric clock company, which 
manufactured clocks driven by a battery, will still 
be recollected by most of our readers. 

A little careful consideration of the utility of 
such forms of clocks can hardly fail to give rise to 
the conclusion that such an arrangement can be 
nothing more than a philosophical toy, and probably 
it was regarded as such, for the trouble of keeping a 
battery in order can hardly compare favourably 
_with the trouble of winding up a clock weekly, or 
even daily. The novelty and not the utility of the 
invention must have been, after all, the inducement 
which led the curious to invest in such a form of 
timepiece. If the driving power of a clock in the 
first instance had been a battery, and afterwards 
weights or springs had been brought forward, 
there can be but little doubt that the former would 
at once have been cast aside. Such forms of clocks 


are now things of the past, though attempts have . 


been, and are made, to again introduce them. 

The multiplication of the indication of a single 
clock on several dials has met with much more 
favour, and indeed may be considered as a success- 
fulinvention. The great advantage which such a 
system possesses is that it is only necessary for the 
standard clock to be a good time-keeper. 


The methods adopted for carrying out a system 
of the kind are threefold. By one method the 
standard clock synchronises the swings of the pendu- 
lums of the companion clocks, as they are called, 
with its own pendulum, the clocks still being driven 
by weights or springs. This was the plan invented 
by the late Mr. Alexander Bain, and it is one of the 
best systems which has been tried, though it has not 
come into extensive use. Another method, which 
is the most common, is that of moving the clock- 
work of the sympathetic clocks by a step by step 
motion, worked by an electro-magnet, through 
which intermittent currents pass, governed by the 
motion of the standard clock. Lastly, we have the 
system which has received an impetus lately through 
the energy of Messrs. Barraud and Lund, and which, 
although not new, has not long been put. into a 
thoroughly practical form. In this latter system the 
position of the hands of the clock are corrected at 
every hour, and although it is not such a refined 
arrangement as that of Bain, it is, perhaps, the most 
practical form which has yet been introduced. 

The synchronising of clocks by electricity, although 
it must hold its own in cases where the different 
dials are at long distances apart, yet is likely to 
have a dangerous rival in pneumatic clocks, which 
have proved so successful at the hands of M. Meyer, 
of Vienna, and also, we learn, previously at the 
hands of Mr. Wenzel, of San Francisco. Whichever 
system proves the best there can be no doubt that 


particular branch of horology. The wonder is that 
more has not been done, but, as in every other 
invention, there is usually a period of mushroom 
growth, and then a period of stagnation, to be 
followed in time by a steady, though slow, progres- 
sive advance. Theidea of time being laid on like water 
or gas can hardly be regarded as otherwise than 
chimerical ; but there is usually a grain of proba- 
bility in prophecies of this kind, and it is quite 
possible to conceive that most large warehouses 
will in time take advantage of a system which will 
keep all their timepieces in order and accurate in 
their rate of going with but little expense. 


INDIA-RUBBER CONSIDERED IN REFER- 
ENCE TO ITS APPLICATION TO TELE- 
GRAPHY. | 


By THOMAS T. P. BRUCE WARREN, 


Analytical Chemist to the India-rubber, Gutta-percha, and Tele- 
graph Works Company, Limited. 


THis substance appears, under the name of 
caoutchouc, to have been known in Europe only as 
a very rare curiosity about the beginning of the 
eighteenth century. Nothing was known of its 


| production, except that it was obtained from a tree 


there is a very large field open for workers in this - 


— 


| 
| 
| 
| 
| 
| 


134 THE TELEGRAPHIC JOURNAL. 


[JUNE 15, 1877. 


in America, till the French academicians went to 
South America (Quito) to measure a degree of 
meridian. M.de la Condamine, who was one of the 
party, sent an account of its source to the French 
Academy in the year 1736. Don Pedro Maldonado, 
who was another member of the expedition, found 
the same variety of india-rubber tree on the banks 
of the Amazon. M. Fresnau discovered an india- 
rubber-yielding tree at Cayenne, and forwarded an 
account of it to the French Academy in 1751. This 
tree, the Siphonia guayanensis, is the same as the 
S. eastica. No doubta — supply of this substance 
found its way into France, for several French 
chemists, including Macquer and Fourcroy, exa- 
mined its properties. 

Macquer’s experiments were published in the 
memoirs of the French Academy for 1768. In the 
seventeenth volume of the Yournal de Physique is a 
paper on caoutchouc by M. Berniard, and the con- 
tributions to its history by MM. Grossart and 
Fourcroy appear in the eleventh volume of the 
Annales de Chemie. 

Although our neighbours were so busy with this 
substance, the first published notice of it in this 
country did not take place till the year 1770, when 
Dr. Priestly, in a note to the preface of his “Treatise 


on the Theory and Practice of Perspective,” says : | 


“Since this work was printed off I have seen a 
substance excellently adapted to the purpose of 
wiping from paper the marks of a black-lead pencil. 
It must therefore be of singular use to those who 
practise drawing. It is sold by Mr. Nairne, 
mathematical instrument maker, opposite the Royal 
Exchange. He sells a cubical piece of half an inch 
for three shillings. He says it will last for years.” 

Looking at the unscientific reference to this sub- 
stance from such an authority as Dr. Priestly, it is 
very certain that it was not very plentiful in England. 
The price per pound at this rate would be about 
Sorty pounds sterling ! 

It is a singular coincidence that just a little over 
one hundred years from the discovery of the French 
academicians the two very places in which this 
substance was first found should be connected with 
an india-rubber insulated submarine telegraph 
cable, viz., Para, on the Eastern Amazon, and 
Cayenne. 

. Condamine reported that the trees yielding 
_india-rubber, which was called by the natives 
cahout-chou, were species of Hevea or Siphonia. 
It is tolerably certain that Condamine was not the 
discoverer of caoutchouc, as some writers suppose ; 
but that he pointed out its source or origin there 
can be no question. | 

Almost every subsequent traveller on the Amazon 
has given some account of the collection and pre- 
paration of india-rubber, which shows that its 
collection, as practised by different tribes, in no way 
differs from that adopted by the more civilised 
population of Para ; and, further, that it is found in 
great quantities on all the larger tributaries to the 
Amazon. 

Whilst I was at Para I had the pleasure of the 
acquaintance of Captain Talisman, who accom- 
panied Professor Agassiz’s scientific expeditions 
through Brazil. This gentleman took me several 
interesting trips over the islands in the Para river, 
in which I gathered a great deal of interesting infor- 
mation respecting india-rubber. 


My information on this subject, as well as the 
discovery of a new source of india-rubber, appeared 
about three years ago in the ournal of the Society 
of Arts ; but as these numbers have been long since 
out of print, I hope on a future occasion to lay the 
same before the readers of this journal, with such 
notes as I have since been able to gather. 

When it was proposed to employ india-rubber for 
submarine cables a great outcry was raised that the 
supply could never meet the demand, and that in a 
short time all the india-rubber-yielding trees would 
be destroyed. The absurdity of this objection is 
immediately apparent when we consider that, for 
about 10 degrees on each side of the equator, and 
extending entirely across the American continent, 
the trees yielding the very best quality of this 
substance are found in vast numbers, and that its 
collection does not entail either the destruction of 
the trees or injury to their growth. 

The greater purity of Para rubber, due to its 
freedom from natural or accidental contaminations, 
over that of every other description, renders it 
well adapted for insulating purposes. I am not 
aware of the other kinds of india-rubber being 
tried ; the Negrohead variety of the Para rubber has 
been used, but owing to the large quantity of 
woody matter which it contains it is scarcely 
suitable for insulating telegraph wires. As Para 
rubber, in its different forms, is the only kind 
employed for this purpose, I shall merely give the 
names of the other descriptions met with in com- 
merce, with their botanical sources. 

Para rubber.—The finest kinds of this rubber are 
said to be obtained from the Sifhonia elastica, 
according to some authorities, and from the 
Siphonia brasiliensis by others. 

A great difference in the quality of Para rubber 
has been noted since its demand has so largely 
increased, and it is not easy to explain this, unless 
we believe that other varieties of Siphonia are 
tapped for Para rubber. 

The varieties from which india-rubber is said to 
be extracted are :— 

Siphonia elastica v. Hevea guayanensis v. Siphonia 
cahuchu. | 

Siphonia brasiliensis v. Hevea brasiliensis. 

Siphonia brevifolia, S. discolor, S. paucifolia, S. 
spruceana. 

Siphonia rigidifolia, S. apiculata. 

Castilloa elastica. 

Ficus elastica, F. brassei, F. pandurafolia, F. indica. 

Ficus macrophylla, F. rubiginosa, F. religiosa, F. 
australis. 

Cynanchum ovalifolium. 

Willughbeia edulis. 

Vahea gummifera. 

Euphorbia, several undefined species. 

Tabernemontana arcuata, T. utilis. 

Landolphia florida, L. orvariensis. 

Hancornia speciosa. 

The author has shown that the juice of the 
Massaranduba, or Cow Tree, of Brazil, contains a 
very large quantity of caoutchouc. Probably the 
“Cream Tree,” often described by travellers, as 
well as other “ Milk Trees,” owe their lactescence to 
the presence of caoutchouc. It is very necessary, 
however, to be careful, as some of the above plants 
belong to those classes containing the most deadly 
of our vegetable poisons. 
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Several plants of our own climate, with lactescent 
juices, contain caoutchouc, amongst which may be 
mentioned the dandelion, poppy, lettuce, and milk 
wort; but I am not aware of caoutchouc being 
found in any arborescent plant of these latitudes. 

The part which this substance plays in plant life 
does not appear to have been studied. Whether it 
serves the office of pabulum, or is the result of 
excessive secretion of moisture from the leaves, we 
cannot tell. It is certain that it must be metamor- 
phosed by the plant, for, unlike gums or resins, it 
does not exude in its natural state as a secretion. 


It is a mistake to suppose, as some writers on 


this subject have asserted, that it is possible to 
bring some of these rubbers to such a state of per- 
fection as to compete with Para in some of its 
applications. However carefully collected and 
prepared, I believe these trees, such as belong even 
to the Zuphorbiacea and others, containing resinous 
or oily matters in their juices, will, in spite of all 
care taken in collecting and preparing their juices, 
remain unfit for submarine telegraphy, or for those 

urposes where a rubber constant in its character 
is required. 

Those kinds of rubber containing fragments of 
wood and bark cannot be safely dealt with for 
telegraph work. The reason for this will be better 
understood when we treat of the manipulation of 
india-rubber. 

The mode of collecting and preparing india- 
rubber in different countries no doubt produces 
greater differences in the product than we might 
‘expect to meet. The varieties of Ficus should give 
a clean and perfectly sound rubber, but who, look- 
ing at any ordinary sample of ‘“ Assam,” “ Madagas- 
car,” or “ Australian,” and probably a great deal of 
“ African,” would believe that they are all obtained 
from varieties of the Ficus ? | 

In 1874, in the early part of May, when the steam- 
ship Hooper was on her way to Brazil with the Para- 
Cayenne cable, we put into Madeira for coaling, 
‘and whilst at anchor I was, through the kindness of 
Sir William Thomson, introduced to Mr. Blandy, 
who had two varieties of Ficus growing in his 
grounds. During the evening these trees were 
tapped, and as far as the appearance of the juice and 
_the firmness of the coagulated film could enable me 
to judge, I saw nothing which struck me as being 
inferior to the juice of the Siphonia brasiliensis. 
The amount of juice collected during half an hour 
was a little over half an ounce. Most of the African 
rubber is collected nearly in the same parallels of 
latitude as the Australian and East Indian varieties, 
and yet no comparison can be made between them, 
even when collected from the same sources, so that 
we must look to the mode of preparation for the 
reason, or some clue towards it. 

Para rubber is found in the English market under 
the following forms: “ Bottle” rubber, so called 
from its form or shape; “ Biscuit,” which is met 
with more rarely, and in flat, thin pouches ; “ Negro- 
head,” which consists of fragments of rubber con- 
glomerated together whilst in an adhesive state, but 
coagulated; and “Scrap.” The “Bottles” are 
formed by repeatedly dipping the mould or form 
into the fresh-drawn and liquid juice, drying each 
layer over a fire produced by burning the nuts of 
the Urucari palm before another re-dipping, so that 
this form of rubber has an evenly laminated struc- 


ture, and is free from all matters foreign to the 
juice itself. I measured several laminæ in a piece 
of “ Bottle” rubber, and I find the thickness varies 
as might be expected. This is due partly to the 
inspissated condition of the juice, and partly to the 
heated state of the bottle when dipped. The thick- 
ness of the films is about one-hundredth part of an 
inch. It is not an unusual thing to find a bottle 
measuring two inches thick ; such a bottle would con- 
sequently require to be dipped at least 200 times. 
Now if we allow ten minutes for each immersion and 
drying, and assume that the native works only one- 
third of the twenty-four hours, we find that it 
requires about four days to build up such a bottle. 
‘elegraphy has certainly helped to raise the price 
of Para rubber, but so immensely has the general 
india-rubber trade increased, that whilst the price 
of this article was in 1861, when the writer was first 
engaged in this manufacture, as low as one shilling 


to fourteenpence per pound, it is now about two 


shillings and sixpence per pound. The price per 
pound when the Para-Cayenne cable was being 
manufactured had risen to three shillings and six- 
pence to four shillings per pound. 

The following table shows the imports of india- 
rubber and gutta-percha. It is taken from “ Phillips’s 
Industrial Statistics.” 


INDI1A-RUBBER. GuTTA-PERCHA. 
Year Value. | y Value. 
4 4 
1866 72,176 728,416 | 15,134 78,109 
1867 79,756 696,377 | 15,289 92,945 
1868 145,584 | 1,195,226 | 16,279 91,850 
1869 | 136,421 | 1,134,585 | 15,398 | 95,616 
1870 | 152,118 | 1,597,628 | 34,514 | 496,951 
1871 | 161,085 1,684,281 | 26,211 199,337 
1872 | 157,114 | 1,762,259 | 44,597 | 399,955 
1873 | 157,436 | 1,746,095 | - 54,898 | 479,316 
1874 | 129,163 | 1,326,605 | 29,970 | 299,522 
1875 | 153,564  1,570,558 | 19,627 | 149,223 


This table will be found useful when we refer to 
the cables which have been manufactured during 
the corresponding years. 

Travellers have given us very confused accounts 
of this smoking process, the impression being that 
the rubber is held over a smoky fire. Nothing can be 
more erroneous, for not a sign of fuliginous matter 
is given off from these fires, which are used merely 
as a source of heat to bring about the coagulation 
of the juice and the dissipation of the moisture. 

As I have myself witnessed the process at Ara- 
piringia, an island in the Para river, I can assure my 
readers that the statement of Para rubber being 
made up of alternate layers of soot and caoutchouc 
is most unreliable, 

The “Negrohead” consists of the portions left 
after preparing the bottles, and the little scraps 
gatlfered off the trees where the incisions have been 
made, and. of those portions which have become 
coagulated by standing or accident. 

“Ceara rubber” or “ Scrap” is yielded by a variety 


of the Siphonia, and is obtained p À agen the — 
ri 


trees, when the juice exudes and dries in little tear- 
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shaped balls. These are collected and rolled up into 
balls or blocks. 

The Castilloa elastica is found in Venezuela, New 
Grenada, Ecuador, Peru, Panama, Costa Rica, 
Nicaragua, Honduras, Guatemala (?), and Mexico. 
The rubbers found in commerce, either under the 
names of Carthagena, Guayaquil, or West Indian are 
derived from this or other varieties of the Casti/loa. 
None of these are fit for telegraph purposes, but 
still, if prepared with greater attention by the natives, 
it may admit of being used as a substitute for Para 
in many ordinary manufactures. This at any rate 
would tend to keep down the price of Para rubber. 

The Urceola elastica and other varieties produce 
te rubber known in commerce as “Singapore.” 
“Borneo” rubber is most probably produced from 
a species peculiar to the island. ‘The tree is found 
in Borneo (?), Burmah, Java (?), Sumatra, Penang, 
and the other islands of the Malay Archipelago. 

Ficus elastica—This tree is found in Java, Mada- 
gascar, Australia,and Assam. The “ Assam” rubber 
reaches this country in a very clammy and decom- 
posed condition. ‘“ Madagascar” rubber is much 
cleaner, and in appearance totally unlike the 
“Assam.” I believe we may look most hopefully to 
Australia for a good supply of a clean and sound 
rubber in a few years, and quite fit for telegraph 
purposes. 

Cynanchum ovalifolium grows in Penang, and con- 
tributes to the production of the commercial india- 
rubber bearing that name. 

Willughbea edulis and the Vahea gummifera are 
found in Java, Madagascar, and Assam. 

Luphorbia.—Several leafless varieties of this plant 
yield caoutchouc. No one has given an account of 
the mode of itsextraction. It is said to be extracted 
by boiling. It is the principal source of the more 
inferior kinds of rubber known as “ African.” 

Tabernæmontana arcuata and TJ. utilis are both 
found in Demerara. The hya-hya or milk tree of 
Demerara is said to be a variety of Zabernemontana, 
also the cream tree of Sierra Leone, 

Landolphia.—Probably several varieties are found 
in the interior of the African continent. The rubber 
is of very good: quality, but at present its supply is 
very small. 

ancornia speciosa.—This plant exists at Pernam- 
buco, Maranham, and Bahia. Its habits of growth, 
' &c., in being a tree growing in more upland dis- 
tricts, would lead one to conclude that it is not suited 
to yield india-rubber on a commercial scale. A 
copious supply of sap is always found in trees 
inhabiting swampy and damp soils, and this 
fact probably accounts for these trees parting with 
their juices without their vitality being seriously 
imperilled. 


VISUAL TELEGRAPHY AND SUN 
FLASHING. 


ALTHOUGH wherever possible the electric telegraph 
has superseded the conveyance of intelligence by 
means of semaphores, there are still frequent occa- 


sions when an efficient system of visual telegraphy - 


can be used with the greatest advantage. 
Most of us at some time or other must haye felt 


the inconvenience of being unable to communicate 


(except by messenger) with some person within full 
view but sufficiently distant to be beyond the reach 
of the voice ; or we might give as a case in point 
the instance of a vessel a short distance off the coast 
at night, with a heavy surf running and the com- 
mander desirous of communicating with friends on 
shore without the risk or trouble of sending a boat. 
Under such circumstances the ability to signal freely 
is almost equivalent to an extra sense, and confers 
such additional power that it becomes a matter for 
surprise that the subject has been hitherto so much 
neglected. Visual signalling might certainly be 
taught in the villages round our coasts with the 
greatest advantage, and a knowledge of it is so easy 
to acquire that officers in the mercantile marine : 
should be compelled to render themselves proficient 
in its practice before being granted certificates of a 
superior class. 

The facility with which we can make long or 
short signals equiyalent to the dots and dashes of 
the Morse alphabet will be easily understood. 
During the night they can be expressed by flashes 
of light of varying duration, a common lamp fitted 
with a shutter or screen being all that is required 
for the purpose when the distance is not more than 
one or two miles. For long ranges the lime or 
electric light may be used with advantage, but the 
expensive character of these lights, together with 
other considerations, will always prevent their 
coming into general use for signalling purposes by 
private indiyiduals. 

During daylight large semaphores or screens, 
which by the assistance of telescopes can in clear 
weather be seen at a distance of several miles, would 
prove serviceable were the signalling-stations per- 
manent, but as this is rarely the case flags are 
usually resorted to as the simplest and most portable 
substitute. A system of flag-signalling is adopted 
in the British army, but its usefulness is limited by 
the circumstance that it is often difficult to discover 
a distant flag party when their position is not known 
beforehand. The work of signalling is fatiguing, 
and the rate of communication necessarily very 
slow ; this being the case, it is questionable whether 
the system would prove of much value to troops on 
active service, excepting to signal across rivers, or 
in a very mountainous district where mounted 
messengers would not be available. 

We now come to the system of sun-signalling, 
brought to prominent notice some six or seven 
years ago by Mr. Henry Mance, and carried out by 
means of his ingenious and simple heliograph. The 
range of this instrument may be considered as 
unlimited, except by the rotundity of the earth ; it 
can be worked at a speed of 12 or 15 words per 
minute with as much ease as an ordinary Morse 
key, and can communicate over distances when all 
other systems of visual telegraphy are utterly in- 
efficient. No telescopes are required ; one signaller 
is sufficient ; and as any one acquainted with the 
Morse alphabet can work it, the instrument appears 
to be the best—in fact, the only substitute for the 
electric telegraph during daylight when the distance 
to be signalled over is so great that semaphores or 
flags of manageable dimension are quite invisible, 
even with the assistance of powerful glasses. | 

The natural objection that the sun is not always 
available of course suggests itself, and this, no doubt, 
has prevented the system being brought into general 
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use; but we might, on similar grounds, object to 
the sextant, which is not only dependent on the 
sun, but requires it at a particular time in the day. 
It is not pretended that the heliograph can be relied 
on with the same degree of confidence that we are 
accustomed to place in the electric telegraph, but 
intermittent communication is better than no com- 
munication whatever, and there are hundreds of 
places in the world where the occasional or syste- 
matic use of the signalling power provided by the 
sun would be a great boon ; numerous contingencies 
will occur to the mind in which a poses little 
instrument possessing the powers of Mr. Mance’s 
might prove of immense value—in 
sieges, for example, when ordinary telegraphs are 
absolutely useless the heliograph affords the means 
of communication between the beleaguered garrison 
and distant friendly forces in the field, over the 
heads of the besiegers—as a substitute for the sub- 
marine telegraph between islands where the traffic 
would not be sufficiently remunerative for a cable 
the heliograph might often be employed with good 
effect; also in mountainous districts, while the 
inhabitants of Fair Island would doubtless have 
appreciated its value had they been provided with 
an instrument ona recent occasion when, for several 
weeks, they, with a shipwrecked crew of a vessel, 
were completely cut off from all communication 
with the mainland. 


Lately the Mance heliograph has been applied by 


the engineers of the Spanish army to establis 
telegraphic communication across the Straits of 
Gibraltar between Algeciras and Ceuta. For this 
ae Fort Santiago on the Spanish and Mount 

acko on the Moorish side of the Straits were 
selected as the stations, the distance between the 
two being about 17 English miles. 

On the 11th March at 8°o a.m., the stations were 
in perfect communication. Although at the Hacko 
the sun presented itself somewhat behind the 
station, and, as is natural, very low in the heavens, 
the flashes were clearly perceived without the 
necessity of using a double reflection. 

During the 12th, 13th, 14th, 15th, and 16th com- 
munication was perfect, and although at intervals 
the intensity of the sun was diminished by the in- 
terposition of clouds, the light was sufficient for the 
transmission of telegrams. 

The despatches transmitted on the before-men- 
tioned days were seventeen in number. 

On the 17th and 18th the sun was only seen at 
short intervals, owing to a dense fog, which quite 
hid it, but taking advantage of the short periods 
in which it was visible, the necessary service was 
fulfilled by the sending of four despatches. 

On the night of the Igth it rained incessantly, 
and also on the 2oth until one o'clock in the after- 
noon, when the sun was visible for 45 minutes, 
during which time several telegrams were sent. 

During the 21st, the state of the weather 
being exceptionally: heavy, no communication was 
possible, but on the 22nd the weather cleared suf- 
ficiently to enable eleven despatches to be sent 
directed to Madrid, Seville, Malaga, Cadiz, and 
Algeciras, after which the service was discontinued, 
and the instruments dismounted. 

The total number of telegrams sent was 38, 
several of which were composed of 200 words, and 


‘ 


the greater part of 50. 


The success of the experiments was so great that 
orders were issued for the permanent establishment 
of “Heliographic” communication between the 
two points. 

The instruments used on this occasion were of 
the small field-pattern, designed for military service. 
As this and the pocket heliograph (which weighs 
only 3 pounds) is likely to come into general use, 
we purpose, at an early date, giving a drawing of the 
apparatus and a description of the manner in which 
it is worked. 


Hotes. 


THE first regular telephonic line has been put in 
operation between the place of business of Mr. C. 
Williams, jun., Boston, Mass., and his residence in 
Somerville, a distance of about three miles. Mr. 
Williams states that it works well, and that “ con- 
versation can be carried on by it nearly as well as 
if those conversing were in the same room.” 


THE transmission of time by a pneumatic system 
has been in use in San Francisco since February 
1874, where, in the London and San Francisco Bank 
Building, one regulator transmits the time to 14 
dials. This invention (of Mr. H. Wenzel, of San 
Francisco) was patented in July 1873, and is so 
satisfactory that it has been also introduced in the 
Nevada Bank Building, with 26 dials; in the San 


Francisco Club House, with 8 dials; in Baldwin’s 


Hotel, with 62 dials ; and into a number of private 
houses. One of these clocks, with a most ingenious, 
original improvement on the escapement, termed 
“ force constant,” and connected with several dials, 
to which any number of dials in the same or 


adjacent buildings may be added, is now in opera- 


tion,-and can be seen at Mr. C. W. Schumann’s 
office, 24, John Street, New York city, 


THE French papers describe an invention for 
driving horses by electricity. The coachman is to 
have under his seat an electro-magnetic apparatus, 
which he works by a little handle. One wire is 
carried through the rein to the bit and carried to 
the crupper, so that a current once set up goes the 
entire length of the animal along the spine. A 
sudden shock will, we are gravely assured, stop the 
most violent runaway or the most obstinate jibber, 
The creature, however strong and vicious, is 
“transformed into a sort af inoffensive horse of 
wood, with the feet firmly nailed to the ground.” 
Curiously. enough, the opposite effect may be pro- 
duced by a succession of small shocks. Under the 
influence of these the veriest screw can be endowed 


| with a vigour and fire indescribable. 
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Tue Post-office cable between Guernsey and. 
Alderney having been repaired, telegraphic com- 
munication with the last-mentioned place has been 
restored. The steamer /nternational, chartered by 
the Post-office for the purpose, has proceeded to 
Granton, there to repair one of the Forth cables, 
which has been broken for some little time; and it 
is understood that she will afterwards proceed to 
the north of Scotland, in connection with some 
repairs necessary to the Orkney and Shetland branch 
of the postal system of telegraphs. 


In Parliament, on May 31, on the motion for 
going into committee of supply being put to the 
House, Mr. Dillwyn called attention to the question 
of telegraphic communication between Lundy 
Island and the mainland, which has been the subject 
of communication between the Chamber of Com- 
merce and the Postmaster-General ; the amendment 
proposed was, however, negatived by a majority of 
107 to 75, on the ground that such telegraphic com- 
munication would not prove remunerative to the 
Postal Department. 


THE steamship Aibernia, belonging to the 
Telegraph Construction and Maintenance. Com- 
pany’s fleet, has sailed to take up and repair in mid- 
ocean the long dormant 1865 Atlantic cable. This 
will prove to be one of the most interesting opera- 
tions in submarine telegraphy ever undertaken, and 
there is no doubt it will be watched with interest by 
men of science, and by all shareholders in submarine 
telegraphs. It:may be mentioned ‘that the portions 
of the cable taken up at the shore end, after having 
been submerged for 12 years, are in such satisfactory 
condition as to inspire a large amount of confidence 
in the minds of those whose opinions are of 
undoubted weight and value. 


THE cable between South Australia and Tasmania 
is interrupted. During the interruption, telegrams 
for Tasmania will be sent by steamer from Victoria 
without alteration in the rates of charge. 


THE steamship Seime has just thoroughly 
repaired the Irish shore ends of the 1865 and 
1866 Atlantic cables for the Anglo-American Com- 


pany. 
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City Hotes, 


Old Broad Street, June 13, 1877. 


It is not surprising that Mr, William Abbott devotes a 
considerable part of his June circular to Telegraph 
Securities. We have nothing to say against the 
assertion that ‘Submarine Telegraphy is the greatest 
triumph of the British shareholder,” and we feel absolute 
pleasure in complimenting Mr. Abbott on the 
appropriateness of his flawery language. We may yet 
live to see him engaged as a writer of government 
dispatches. Lord Beaconsfield must sometimes shiver 
at the want of finish which marks the documents for 


which certain servants of her Majesty are responsible 
—let him offer a retaining fee to Mr. William Abbott. 
But all Mr. Abbott’s eloquence does not suffice to conceal 
the principal motive of his glorification of submarine 
telegraphy. Mr, Abbott thinks it is high time that the 
debt which is owing by the Government to the Cable 
Companies for services rendered in the East should be 
paid. He, moreover, like the bold man he is, suggests a 
way by which the obligation may be discharged. And 
thus we learn that what is wanted above all things is 
direct cable communication between the Cape and 
England, Hence, it cannot but be satisfactory to hear 
from so undoubted an authority that ‘the question is 
daily assuming increased importance, and when it is 
decided the sentimental grievance of the public as to the 
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Government granting telegraphic monopolies will be 
soothed away by one being freely given, and with an 
Imperial or Colonial subsidy (the italics are Mr. Abbott's), 
in connection with the growing colony at the Cape of 
Good Hope.” Further, with that happy confidence 
which is characteristic of the writer, he affirms that 
“the route marked out on my submarine telegraph 
map will, no doubt, be the one selected; that is, from 
Aden to Natal, and thence to the Cape Colony.” Yet, 
if Mr. Abbott’s remarks had closed here, they would have 
been written to little purpose. Of course, as every one 
knows, Mr. Abbott, in common with other of his 
country’s friends, is earnestly desirous that there should 
be no halt in the progress of submarine telegraphy. 
There are gentlemen who simply live to benefit their 
fellow-creatures. Mr.: Abbott, we are quite sure, 
sympathises with such individuals—it is his nature. 

hat being so, was it not a pity to show the cloven hoof 
so soon? We understand how desirable it is to increase 
the value of Eastern Telegraph shares—it may be 
urgent—and we can readily believe that the many will 
be fascinated by Mr. Abbott’s forecast of the future. 
There remain, however, the discerning few, and, unless 
we mistake, the discerning few, reading Mr, Abbott's 
declaration that the line he expects the Government to 
establish “ will of course become an immense feeder 
to the Eastern Telegraph Company,” will refuse to be 
seduced. 

There may or may not be ground for the declaration 
that the Government are likely to grant a telegraphic 
monopoly, not to speak of a subsidy, in order to unite 
the Cape with England by means of a submarine cable, 
but that is not a matter of urgent importance. The 
mere fact that a contingency is possible which would be 
“an immense feeder to the Eastern Telegraph Com- 
pany ” ought it is thought, to inspire the shareholders of 
the Eastern Extension with a desperate anxiety to sanc- 
tion a certain prettily concocted scheme of amalgama- 
tion with the Eastern Company which Mr. Abbott and his 
ally Mr. Newton—and not Messrs. Abbott and Newton 
only—have long been trying to bring about, Blind 
indeed, according to Messrs. Abbott, Newton, & Co., to 
their own interests must holders of Eastern Extension 
Stock be if they neglect an opportunity of uniting with an 
enterprise which has such “‘ an immense feeder” in view, 
It will be remembered Mr. Pender admitted at the 
ordinary general meeting of the Eastern Extension 
Company that the time for amalgamation had not 
come “at present,” but we ventured to surmise that 
Messrs. Abbott & Newton had merely spoken too soon, 
Mr. Pender possibly now thinks the time for amalgama- 
tion has come. We shall see. Meanwhile, Eastern 
Extension shareholders will do well to receive Mr, 
Abbott’s prophecies cum grano salis—and a very large 
_ one too, 

Nor is the statement of the Eastern -Telegraph 
Company, recently published, anything to go into 
hysterics about. The reserve fund is certainly to be 
increased ; but the dividend remains the sameas it was. 
: Do the panegyrists of the Eastern Company forget that 
the war will not last for ever? Directly war ceases the 
receipts of the Eastern Company must inevitably 
decrease, and, unless war should unhappily spread, the 
earnings of the Company must now he as large as the 
Shareholders can reasonably anticipate they will. 
Again, do the panegyrists of the Eastern Company 
forget that the receipts of the Eastern Company are at 
the present time augmented by the interruption in the 
Indo-European system at Soukum Kaleh? The 
interruption is merely temporary. When the traffic of 
the Indo-European Company is resumed, and the war 
is over, what sort of balance-sheet will be presented to 


the shareholders of the Eastern Company? We do 


not think that the prospect before the Eastern Com- 
pany is in any case. discouraging; for the revival of 
trade in the East will be the means of maintaining its 
receipts ata satisfactory figure. But there is no new 
reason why the Eastern Extension Company should 
desire amalgamation. It is possible holders of 
Eastern stock might themselves be disappointed at the 
results which would follow amalgamation. They will 
not, however, have the opportunity of being disap- 
pointed if the policy of Mr. Pender and his satellites is 
repudiated by the majority of Eastern Extension share- 
holders, as we believe it will be repudiated. 

Mr. Abbott cannot be hard up ae a subject—such a 
thing is an impossibility. We are, therefore, unable to 
excuse him for devoting so much of his space to that 
well-worn theme the West India and Panama Com- 
pany. Every one knows the progress the company is 
making—it is almost visible on the heardings at the 
railway stations—and Mr. Abbott’s inflated estimates 
can do no good. Rather the reverse. 

By the way, Mr. Pender may not be above copying 
the example of the West India and Panama Company 
in one, as it appears to us, most important matter. 
Why should not the gentlemen who are résponsible for 
the “joint purse” arrangement between the Anglo- 
American and Direct Companies go in for the “ word” 
rate? We make no charge, Mr. Pender, for the hint. 
We want no testimonial if, having acted upon it, you 
find it pay better than the existing system, 

People are very slow to credit things they do not 
wish to believe. It is on this principle, no doubt, that Mr. 
Pender’s confederates in ‘the press resolutely refuse to 
entertain the idea that a new Atlantic cable compan 
can be established. The public, we are assured, will 
not be so mad as to subscribe for any new cables on 
the basis of lower rates and a divided profit. We-can- 
didly admit that, if by any means whatever—cajolery, 
threats, entreaties, misrepresentations—these friends 
can persuade the public to let them monopolise the 
profits derivable from Atlantic cables, the means will 
be adopted. But the public has a way of thinking for 
itself, and it may come to the conclusion—and that as 
suddenly as decidedly—that it will not pay high rates 
when lower may be procurable. 

The result of the Hibernia’s trip will be watched with 
considerable interest. If the cable, which has so see 
remained inactive in mid-ocean, can be taken up an 
repaired it will be a distinct gain so far as the progress 
of submarine telegraphy is concerned, and men of 
science will find cause for rejoicing. We do not hold a 
brief for the Telegraph Construction and Maintenance 
Company. 

So the negotiations between the Great Northern and 
Great Eastern Boards have, after all, abruptly fallen 


' through, and amalgamation is quite off. We regret it 


most on account of the public. Great Eastern share- 
holders ought to regret it bitterly on their own account. 
Great Northern shareholders can afford to manifest 
indifference. It is obvious that the fault of the break- 
down in the negotiations, which were generally supposed 
to be practically concluded, rests with the Great 
Eastern Board. The Great Eastern directors wanted 
too much. Had the Great Northern directors accepted 
the conditions of a guaranteed minimum dividend in 
the Great Eastern original stock for ten years succeeding 
the date of fusion, they would have*shown a sheer 
incapacity for their office. We cordially agree with 
the suggestion that the shareholders of the Great 
Eastern should insist upon a thorough investigation 
into the causes of this second break-down. It is not 
impossible that even now amalgamation may take 
place. But the board-room of the Great Eastern 
Company may have to be swept and garnished. 
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Proceedings of Societies, 


THE SOCIETY OF TELEGRAPH ENGINEERS. 


At the ordinary general meeting of the Society, held 
on Wednesday, the 9th May, the chair was taken by 
Prof. ABEL, F.R.S., the President of the Society. 

A paper on “ Double-Current Translation ” was then 
read by Mr. G. Riscu. 

The author commenced by stating that it was not his 
intention to submit the subject of the paper as something 
original, there being several well-tried plans according 
to which double-current translation has been carried on 
for many years ; but in the particular system carried out 

by Messrs. Siemens on the Indo-European lines, of 
' which the paper treated, there were certain mechanical 
details which had not been published, and which might 
be of interest to the Society. 

The aim of Messrs. Siemens in the system of transla- 
tion seems to have been the introduction of only one 
pair of receiving coils into the circuit and the perform- 
ance of all necessary switching by automatic apparatus. 
With that view the bracket of the sending key of the 
early days was provided with a vertical axle, so as to 
give the lever a horizontal motion, and it had to be 

eld over laterally against the tension of a spring, for 
sending, an operation which was inconvenient. When 
released the key was drawn back by the spring into its 

osition for securing, discharging the line to earth on 
its passage back to this position. The form of key 
which superseded the one just described may be com- 
wg to a pair of scissors with one shank insulated 
rom the other when open. Both parts being held 
together by the hand of the operator when sending are 
brought into metallic contact and work together on one 
common horizontal axis like an ordinary sending-key, 
making contact up and down to zinc and copper 
respectively. The handle, the upper half of which is 
in contact with the line, ascends until its corresponding 
back part comes into contact with the relay-stop for the 
securing position, thereby breaking contact with the 
lower half, which communicates with the poles of the 
battery. During a portion of the time of both ascent 
and descent of this upper half to which line is attached, 
direct contact to earth is made by the action of a 
spring upon a little crank-lever before bringing the 
relay in direct contact with the line on the one hand, or 
before sending any fresh current into it on the other 
hand. Inthe latest form of key the scissors movement 
of the two parts of the key takes place horizontally 
instead of vertically, which is found to answer best, 

The form of Morse inker employed contains an 
automatic releasing apparatus, so that the paper begins 
to run the moment signals are commenced to be 
sent. This action, at the same time, causes a mechani- 
cal switch to change position, which position is 
maintained as long as the clockwork continues to run. 
In the position of rest, the mechanical switch keeps 
the coils of the receiving instruments connected with 
their respective lines, while, when the train is in motion, 
it connects, during that time, the translating lever 
with the line to be translated into, and also the 
zinc pole of the main battery to the rest stop of the 
translating lever. | 

The coils of the recording instrument are placed in a 
shunt circuit of very high resistance, branching from 
the translating circuit. The inker, consequently, 
abstracts a small battery power from the translating 
main battery, and is thus an actual duplicate and 
faithful recorder of the signals sent into the line by the 
translating lever of the relay from the /ine battery. 

Mr, Riscu then described by means of diagrams and 


instruments the working of the apparatus, pointing out 
certain advantages which the system possessed over 
others which had been tried. The system was shown 
to be one which could very easily be transformed into a 
double-current duplex. 


The sections of line worked by the system were : 


London to Emden, 391 miles, Emden to Kertch, 1,950 
miles, Kertch to Teheran, 1,451 miles, making a total 
of 3,800 miles. 

At the conclusion of Mr. RiscH’s paper, there being 
no discussion, a paper was read by Mr. LANGDON, the 
acting secretary of the Society, on ‘ Jab!ochkoff’s 
Electric Light,” In the discussion which followed, Mr. 
APPLEGARTH gave some details concerning the applica- 
tion of the light to illuminating purposes in Paris, and 
a unanimous votes of thanks to Mr. RiscH and Mr. 
LANGDON for their papers having been passed the 
meeting then adjourned, 


THE INSTITUTION OF CIVIL ENGINEERS. 


THE concluding meeting of the sixtieth session of this 
incorporated Society was held on Tuesday, the 29th of 
May, the president, Mr. GEORGE ROBERT STEPHENSON, 
in the chair, as he has been on all occasions when the 
members have assembled during the past twelve months, 
emulating in this respect the example of his prede- 
cessors, as well as of the members of the Council 
generally, who often at great personal Sacrifices make 
it a point of honour and of duty to attend, thus con- 
tributing in no small degree to the success of this highly 
popular and useful body. During the session there 
have been twenty-three ordinary meetings, when twelve 
papers have been read and discussed with that com- 
pleteness which always characterises the proceedings 
of this Society. A brief summary of these communi- 
cations will show the varied branches of engineering 
which have occupied attention. In regard to the river 
Thames, it was demonstrated that the changes in its 
condition during the last half-century, due to the 
removal of obstructions and other improvements, had 
added 33 per cent. to the above-bridge tidal volume. 
The lighthouse system of Japan, the result of treaties 
between the European powers and that empire, had led 
to the establishment of thirty-six lights, the general 
form and dimensions vf which were described, including 
the precautions adopted to obviate the effects of earth- 
quake shocks. 
motive engines on some of the leading lines of railway 
in this country, as well as on the Continent and in the 
United States, were minutely analysed, and the causes 
contributing to the fracture of railway tires were the 
subject of theoretical investigation. The construction 
of street tramways, and the use of mechanical motive 
power on them, was also submitted for consideration. 
In respect to what might be termed municipal engi- 
neering, the supply to be derived from the chalk water 
system in and arqund London had been elaborately 
treated, while the sewage question had been reviewed, 
and certain conclusions set forth as to the applicability 
of various systems and processes under particular cir- 
cumstances. The history of the modern development 
of water-pressure machinery was succinctly traced, and 
the different forms of machines which had come into 
use were described. The transmission of power by 
water, steam, compressed air, shafting and ropes, was 
compared, and in the result it was contended that 
where the work to be done was intermittent, the 
hydraulic system, on the ground of speed, safety, and 
convenience, was superior to any other. Plans for the 
combustion of refuse vegetable substances under steam 
boilers were discussed, as it was urged that the only 
method of rendering the use of steam power universal, 
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particularly for agriculture, was to construct the boilers 
so as to utilise the local supplies of combustible mate- 
rials of every kind. In a deep boring for coal at 
Scarle, in Lincolnshire, the carboniferous strata had 
been reached, and it was deemed desirable that the 
boriñg should be continued, as the determination of the 
eastward extension of the Yorkshire coal-field was 
important, both economically and from a scientific 
oint of view. The series of papers was terminated 
y A “sCripuv. Of an economic method of manufac- 
turing charcoal for gunpowder. Besides the ordinary 
meetings, there had been eleven supplemental meetings 
exclusively for students, when as many papers were 
read and discussed. The attendances at all these 
meetings had far exceeded the average. The annual 
publications now comprised four volumes of ‘‘ Minutes 
of Proceedings,” each of nearly 400 pages, and amply 
illustrated. During the session there had been an 
effective increase of 2 honorary members, 69 members, 
94 associates, and 58 students, the numbers of these 
several classes being now 16,939, 1,691, and 458 respec- 


tively, together 3,104, as against 2,881 at a similar 


period las: year. 


PHYSICAL SOCIETY—26rn MAY, 1877. 
Prof. G. C. Foster, President, in the chair. 


THE following candidates were elected members of the 
Society: Lt.-Col. A. C. Campbell, of Blythswood ; Dr. 
H. Debus, F.R.S.; Mr. W. T. Thiselton Dyer, M,A., 
B.Sc. ; W. Jack, M.A.; and Capt. Sale, R.E. 

Lt.-Col. CAMPBELL explained and exhibited a double 
slit which he has employed for measuring the distances 
between the lines in the spectrum, and finds of great 
service in cases where the illumination is so slight as to 
preclude the possibility of using the ordinary micro- 
meter. One slit remaining stationary, the other can be 
moved at right -angles to its direction by means of a 
very delicate micrometer screw of 200 threads to the 
inch. If, now, a reading of the micrometer be taken 


when the slits are superposed, and form one continuous | 


slit, and a second reading when any given line has been 
superposed upon any other line at a moderate distance 
from it, the difference between these readings will 
enable us at once to ascertain the distance between the 
lines, if the micrometer be calibrated in terms of the 
spectrum, as scen in the observing telescape. The 
author has made several measurements with this appa- 
ratus, and finds it to be capable of extreme accuracy ; 
but it is, of course, essential that the movable slit 
remain within a moderate distance of the axis of the 
collimator. He then described a simple arrangement 
for automatically fixing a prism, when placed on the 
_ table of a goniometer, at the angle of minimum devia- 
tion when different coloured rays are under examina- 
tion. ‘lo the arms which support the telescopes of the 
goniometer are attached two short links of equal length 
connected at their extremities with a nut sliding freely 
on an arm, which is fixed radially. to the centre table of 
the instrument. The prism is held on the table with 
its base at right angles to this arm, and it thus remains 
adjusted for all the rays of the spectrum. 

Mr. O. J. LopGe then read twa papers by Profs. 
AYRTON and PERRY, jointly, of the Imperial College of 
Engineering, Japan, The first contains an account of 
an elaborate series of experiments on “ Ice as an Elec- 
trolyte.” They state, as a result of their experiments, 
that the capacity per cub. cent. of ice at—13'5 C. is o'002 
microfarad, and the specific inductive capacity is 
22,160 (that of air being called unity), while that of 
water at 8°7 C. is about 2,240 times this amount. Com- 
mencing with ice at—13°6C., the temperature was allowed 
to rise, and the conductivity determined by galvano- 


meter readings. From these a very regular curve was 
deduced, which shows that the conductivity increases 
regularly, and that there is no sudden rise in passing 
from the solid to the liquid state. The apparatus was 
also employed for determining the electro-motive force 
of polarisation currents at different tempefatures by 
replacing the copper by a zinc disc. 

The second communication contained suggestions 
for experiments, ‘ On the Viscosity of Water and other 
Liquids.” It is accompanied by working drawings of 
an apparatus which the authors have designed for 
determining the relation between the viscosity of a 
liquid and the velocity of a surface moving in contact 
with it, They have, however, no facilities for making 
such an apparatus, and therefore place it at the service 
of any one who may be willing to study the subject. 


Correspondence. 


London, June 12th, 1877. 
To the Editor of THE TELEGRAPHIC JOURNAL. 


S1r,—We perceive that the long threatened letter: 
from Mons. C. Clamond, of Paris, has (after a due 


manipulation on this side of the Channel) at length 
appeired in your Journal of the 1st instant, and we 
feel assured that you will readily accord to us sufficient 
space for our est to this laboured attack upon us and 
our patent thermo-piles, | 

We venture to think that such facts as we are now 
prepared to set forth will be of some interest to all 
those who know and appreciate the varied uses to which 
a really good and durable thermo-pile may be applied. 

In the letter referred to Mons. Clamond starts on 
the altogether erronequs assumption that we have 
attempted to improve upon kis patent piles, an illusion 
which we will at once proceed to dispel. 

His patent of April 1874 is stated in the specifi- 
cation to be “ based upon the thermo-electric-generator 
patented in England by Messrs. Mure & Clamond on 
the 7th October 1868, number 3060, under the title of 
Improved Means and Apparatus for Generating Elec- 
tricity by Heat.” (Which latter patent lapsed in 1875, 
both in England and in France, as the Government 
dues were not paid.) 

It is almost needless for us to state that a great 
number of thermo-piles (both patented and otherwise) 
were known and used many long years before either 
of Mons, Clamond’s patents were issued. 

Piles, with bars made of antimony and zinc alloy, 
and of various other metals, piles made in circular form, 
heated by gas, and by means of Bunsen burners—all 
these were in use long prior to his! 

He was but following in the footsteps of those 
inventors who had preceded him! He has no claim 
whatsoever to any manopoly of credit in this direction; 
for in sober truth he is only ome amongst the many 
who have essayed to make a really durable therma- 
pile, and signally failed ! 

The patent of 1868 having Japsed, that of 1874 (being 
based on it) was deprived of its support, and was, to 
all intents and purposes, thereby reduced to the two 
“claims,” upon which hé lays so great a stress in his 
specification, viz.— 

First. Sealing or fitting negative plates of thermo- 
electric piles, as described and shown in the accom- 
panying drawings. pi 

Secondly. Casting bars of thermo-electric piles, in 
moulds previously heated almost to the point of fusion 


of the thermo-electric material from which they are to 


be made, as described and shown, 


| 
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Let us now examine these two “claims,” and mark 
what results are obtained by employing them. The 
first is a modification of the ‘“‘ sealing or fitting ” (shown 
in the patent of 1868, and consists of a loop or loops) 
in the ends of the positive-plates, which being em- 
bedded in the ends of the negative bars (in casting) 
was supposed to be always filled by the metal of those 
bars, and thus effectually ‘‘ connected ” with them. 

In practice, however, this desired result cannot be 
depended upon, as very frequently the metal does not 
run into and through these loops, but leaves them 
hollow, and consequently the metallic ‘‘ connection ” is 
very imperfect. 

This most unsatisfactory result is no doubt in some 
degree caused by what we will next explain. The 
second claim is simply an astounding error, inasmuch 
as a mould, heated to so high a degree as is distinctly 
indicated, produces disastrous effects. 

The melting-point of the marcus, or antimony and 
zinc alloy, is over 800° Fahr.; and if the mould be 
heated even up to no higher than 600° Fahr., what 
happens to the tin with which the sheet-iron positives 
are coated ? 

Tin, as is well known, melts at a heat under 450° 
- Fahr., so that if the moulds are heated to that tem- 

perature, the tinned-iron undergoes a change; its 
tin becomes oxidised, and a good metallic connection 
with the negative bar is rendered absolutely impossible, 

These are such simple facts that we can scarcely 
imagine even Messrs. Clamond and Co. will be suf- 
ficiently rash as to attempt to gainsay them |! 

But there is something more than this even which 
these clever gentlemen appear to be still in ignorance 
“of, and that is the condition of the negative bars them- 
selves, when cast im accordance with this ‘ claim ”; 
the declared object of which is to obtain bars free from 
those cracks which, “imperceptible to the naked eye, 

- grew larger, and the oxidisation penetrated to the 
interior of the bar, which became more and more 
resistant . . . . and rapidly rendered the pile 
useless.” 

Now it can be distinctly proved that this most 
essential object is not attained by this mode of casting, 
for almost every bar so cast has one or more, some- 
times many, of these minute cracks, which so speedily 
lead to their utter destruction. 

We can therefore say, without any fear of contradic. 
tion, that these {wo claims, upon which M. Clamond’s 
patent really hinges, are altogether worthless. 

We next come to what M. Clamond terms his mode 
of heating his piles, and we must here remark upon a 
fact, to which the hundreds who have used them can 
most painfully testify, viz., that even if his bars or 
couples were ever so perfect when built up into a pile, 
his very erroneous method of heating them cannot fail 
to insure their more or less speedy destruction, exposed 
as they are, not only to the fierce jets of flame issuing 
from the Bunsen or Multiple burner, and impinging 
directly on their inner ends, but tothe combined influence 
of atmospheric air, the sulphurous products of combus- 
tion, damp arising from condensation, &c. 

The question naturally presents itself, ‘‘ What has 
been the career of these singularly ill-conceived piles, 
of which some 500 to 600 are said to have been made 
and sold in France and EnglAnd?” The only answer 
which can truthfully be given to this question is that 


some worked for a few weeks, some for a few months, 


and we believe we are correct in saying that they have all 
failed and ceased working, except eight or ten, which, we 
hear, have been recently patched up in the hope of being 
able to use them a while longer! We scarcely imagine 
that M. Clamond can find in these deplorable results 
anything to plume himself upon, and we are amazed at 


his silly presumption in charging us with borrowing 
from and making a bad copy of Ais apparatus | 

We have adduced some of the actual facts of the 
case (as relate to his patent)—facts far too well 
known to be for a moment disputed, and with these 
before us it must be quite clear that no one possessed 
of any practical knowledge of the subject would 
dream of borrowing from or copying such an abortive 

atent. 

é It is almost superfluous to add that, seeing the fatal 
defects which characterised his apparatus, we have 
worked out our objects without any reference to him 
or to his patent, FC 

It is À seen open to all the world to make every 
legitimate effort to obtain a really efficient and durable 
thermo-pile; there is at present a very great necessity 
for such a battery, and so important a requirement as 
this is not likely to be postponed, nor progress in this 
direction to be stopped, merely to gratify this French - 
gentleman and his friends in this country. 

But M. Clamond professes to have effected an im- 
provement in the mode of heating his piles ‘‘since June 
1875,” by furnishing them “with a heating chamber, 
either in iron or earthenware, which have been supplied 
to the public and various manufacturers ;” but this so- 
called ‘‘improvement”. he magnanimously abstained 
from patenting! Did not M. Clamond ‘borrow or 
copy” this mode of heating from Lieut.-Col. Baker’s 
patent of June 1866, in which is described and claimed 
a method almost identical, the especial difference being 
that Col. Baker does not expose his bars to the injurious 
action of the products of combustion? As M. Clamond 
retains this evil action, it may fairly be asked whether, 
in “ borrowing” from this old patent, he has not suc- 
ceeded in producing a “ bad copy” of it. 

To allege that our heating chamber (against the out- 
side of which the inner ends of our couples directly 
abut) is in any way similar to either of the foregoing 
is simply a reckless and unfounded assertion, which 
will deceive nobody. | 

We are well aware of the particular object in making 
this and the numerous other incorrect assertions con- 
tained in the letter referred to, and can well afford to 
treat them as they deserve. The validity of our ¢wo 
patents, and as to whether they do or do not infringe 
on his patent, are clearly subjects of discussion alto- 
gether unsuited to your columns, Suffice it, therefore, 
to say that we are thoroughly well ‘‘ advised,” and are 

uite prepared to meet any question of that kind. 

he verbose and singularly crude dissertation on the 
effect of our long positives (or positives with the “ elon- 
pu tongues”) is, no doubt, well calculated to mislead 
or a time a large majority of your readers; but we 
ourselves can only view such delusive arguments as a 
clear indication that the writers are only able to pro- 
pound untenable theories, instead of adducing reliable 
data arising from practical experiments. 

' We understand their argument to be, that by the 
employment of our “ elongated tongue” we lose at least 
one-third ot the electro-motive force of our bars, 
although, from the diagram which they give, they 
insinuate somewhat broadly that we actually lose #wo- 
thirds! We are also told with uncompromisin 
severity that ‘the disposition of the bar is against all 
the known and admitted laws, and only proves their 
[z.e. our] inexperience” ! 

Very good! these are clear and distinct issues which 
we readily accept, and we have some confidence in our 
ability to show, before we conclude this letter, that (all 
inexperienced as we are) we have, nevertheless, by 
numerous experiments proved conclusively that these 
‘known and admitted laws” do not apply to the con- 
ditions under which our bars are constructed! Their 
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arguments are based upon the erroneous assumption 
that the “tongue” inside the bar corresponds in its 
action to the conductor C D, placed outside the bar (as 
shown in the diagram) ;* but if that theory be correct, 
how is it that a bar, having an E.M. force of ‘0876 V., 
should, when heated at the reverse or outer end (carry- 
ing the tongue), give a power of ‘070 V., thus showing 
a loss of only a little over 20 per cent., the temperature 
of the extremities of the bar being about 800° and 70° 
Fahr. respectively ? It likewise appears from their argu- 
ments that if the outer and inner positives are cut out 
of one piece of metal, so that a strip runs through the 
whole length of the bar, no current would be obtained! 
This, however, is not the case ; and a year ago we built 
a small pile of bars constructed in that manner, which 
‘yes un E.M. force nearly equal to half that yielded 
À one having no ‘‘ tongues.” | 

This curious little pile is in excellent order, is fre- 
quently used for laboratory purposes, and has just been 
exhibited at a provincial exhibition of art and industry. 
A bar having one of these continuous positives gave, 
when tested a few days ago, a potential of ‘0452 Volt., 
which ne pores a power very nearly approaching the 
‘os V. of which M. Clamond seems so proud. This 
may possibly be something new to him and to.his co- 
adjutors in this country, and they may be yet more 
startled on learning from us that even when the posi- 
tive is formed of one strip of iron the entire width of 
the bar throughout, a force of ‘0243 Volt. may be ob- 
tained. The 150 bar pile exhibited by us at the Royal 
Society’s Soirée was finished and tested in great haste 
only the day before, and we stated its E.M. force to be 
exactly as we found it; but afterwards, on readjusting 
the burner, it gave a greatly increased force. 

Messrs. Clamond and Co.’s argument in regard to 
this pile consequently falls to the ground, and has no 
value whatsoever. Subsequently we made another pile, 
which was professionally tested by Messrs. Latimer 
Clark, Forde, & Co., who furnished us with the follow- 
ing certificate : — 

“ Dear Sirs,— We have much pleasure in stating that 
we have tested. your Patent Thermo-Pile (which com- 

rises the improvements contained in your second or 
atest patent), and we now beg to certify as follows :— 

“The Pile consists of 120 elements, each weighing 
2030 grains, The negative bars being made of your 
new alloy, and the outer ends of the positive bars 
having your novel form of tongue or elongation. 

“'The heating arrangements seem very excellent and 
efficient, and, in our opinion, the mode of construction 
appears calculated to secure great durability. The re- 
sults of our tests are as follows :— + 

“ Electro-motive force ... ane = 5°27 Volts. 

“Internal resistance when in action = 1°93 Ohms. 
“ Hence the current generated by the Pile, when the 
latter is on ‘short circuit,’ is equal to 2°73 Vebers per 
second. | 

“We are, dear sirs, 
“ Yours faithfully, 
“ CLARK, FORDE, & Co. 

“C. & L. Wray, jun., Esqrs.” 


Now this result agrees entirely with that obtained 
by ourselves, the preceding pile being much in the 
same ratio; and here we find that 23 bars go to the 
volt, which with such a low internal resistance is no 
doubt a very good working result, considering that 
absolute safety to the bars is assured ; but we can with- 
out difficulty furnish piles yielding one volt from each 16 
bars, at a certain increased cost. 

Whether we shall be able to accomplish better things 
than this remains to be seen. 


* THE TeLEGRAPHIC JOURNAL, p. 131, No. 104. 


i? Clamond’s pretension is, that he can easily 
obtain in practice one volt from 20 bars, although it 
is perfectly well known that on an average his piles did 
not yield more than a volt to 30 bars, and even at that 
quickly ran their course to destruction! On the other ° 
hand, we also know as a fact that they can be made to 
yield a volt to 20 bars, and that they have frequently 
done so ; but this only brought about a sudden instead 
of a lingering death. : 

So much for his pretensions on this score, nor can 
we congratulate him on his accuracy in regard to the 
use of “ wire gauze” inside our burner, inasmuch as we 
have a practical experience of some duration to oppose 
to his erroneous assertions. 

The remarks relative to our pile of 60 broken bars 
betray the same amusing confusion of ideas as 
characterise his other criticisms, consequently they need 
no further notice from us. 

The same applies to his allusions to our mode of 
regulating the admission of air to the annular space in- 
side our fire chamber, which is nothing less than an 
absurd perversion of the actual facts. 

It now only remains for us to state what we have 
done to prove our position, in regard to the effect of 
our elongated positives, and we venture to invite 
especial attention to what follows. 

At the meeting of the Society of Telegraph Engineers 
on the 22nd of November last, we stated, in reply to a 
question by Prof. Foster, that in the test pile we had 
built we found, to our surprise, that bars having the 
“tongue” gave a slight increase of E. M. force over 
those without it. 

Numerous experiments subsequently made on single 
bars led us, however, to doubt the reliability of the 
conditions under which that little test pile furnished 
that result, as we found a slight decrease of power, but 
we considered it was too insignificant a loss to be 
placed against the great advantages gained by its 
employment—hence we retain it. ; 

But with a view to place the question beyond all 
controversy we have just made and had tested, by 
Messrs: Latimer Clark, Forde, & Co., a small pile 
consisting of 36 bars of 2030 grains each, in three 
zones of 12 bars each. : | 

The negatives are made of our ew alloy, and cast in 
moulds in alternate bars, and built in alternately (i.e. 
one short and then one long positive, and so on) in 
order to insure the utmost possible exactitude. 

The report of the comparative results of this trial 
given by these eminent electrical engineers, will not 
only be read with great interest, but will command all 
the weight it so well deserves. It will be remarked 
that all the bars exhibit a very high E.M. force: but 
that those with the tongues show a slight comparative 
loss, and on the other hand a dec ded gain in “ resis- 
tance.” Consequently, taking also into account their 
other advantages, it cannot be denied that their employ- 
ment is decidedly advisabie. 

We may mention that bars made of our new alloy 
are much stronger, less fusible, and of a lower internal 
resistance than the usual antimony and zinc alloy. 

We beg to append the report referred to, and 
remain, 

Yours faithfully, 
Ceci, Wray, 
L. Wray, jun. 
(Copy oF REPORT.) 
‘7, Pope’s Head Alley, Lombard Street, 
“oth June, 1877. 

“DEAR Sirs,—Since our letter to yourselves of the 
5th instant, we have had the opportunity of testing the 
electro-motive force and resistance of the elements 
composing your new thermo-.pile, and of comparing 
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those having the elongated tongue with others without 
that appendage, but similar in all other details of 
construction. In. speaking of the former kind we 

ropose using the term ‘long positives,’ and of the 
atter kind ‘ short positives.’ 

“ We learn from you that the bars with long and short 
positives, with which we experimented, were cast 
simultaneously ; that is to say, that the positive bars, 
with and without tongues, were arranged in the moulds 
alternately, and that the alloy for the negatives was 
then poured in, thus securing a fair average composition 
in the negative bars of the respective elements. 

“We observe that the pairs as arranged in the 
experimental pile are disposed in three layers of 
twelve elernents each, and that in each layer the 
elements with short and long positives are arranged 
side by side, and alternately. 

“The heating effect must, therefore, be quite fairly 
distributed, and applied impartially to the two kinds of 
elements. 

“The eighteen elements with long positives are con- 
nected in one series, and the eighteen elements with 
short positives in another; the poles of each series 
being brought to separate terminal screws, 

“The resistance of these series, before lighting the 
gas, was as follows :— 

“Long positives, 0°'266 ohms. 

‘“ Short positives, 0°308 ohms. 

“After the gas had been burning for forty-five 
minutes, the electro-motive force of the series was :— 

“Long positives, 0'977 volts. 

‘ Short positives, 1°050 volts. 

‘One hour and twenty minutes 
gas the resistance observed was :— 

“ Long positives, 0°392 ohms. 

‘Short positives, 0°438 ohms. 

‘ At the same time the electro-motive force was :— 

‘ Long positives, 1°133 volts. 

“‘ Short positives, 1°226 volts ; 
the latter values remaining sensibly constant, and 
appearing to be the limit attainable with the tempera- 
ture employed. 

‘ From the above it will be seen that, whilst in the 
series with long positives the electro-motive force appears 
to be reduced 7 or 8 percent,, the “ internal resistance ” 
is also reduced, when the pile is in action, about 12 
per cent, 

“With the long positives about 16 elements are 
og to produce a difference of potential of one 
volt, with the short positives about fifteen elements ; 
but we consider that the great gain in mechanical 
strength secured by the use of the tongue would, in 
practice, more than compensate for this difference. 

“We remain, dear Sirs, 
“ Yours faithfully, 
“CLARK, FORDE, & Co. 
“C, & L. Wray, Esqs.” 


after Li ghting the 


To the Editor of THE TELEGRAPHIC JOURNAL. 


Sir,—To obtain the insulation resistance per 
mile of an open telegraph line or submarine cable it 
is usual to multiply the /o/a/ insulation resistance 
by the mileage of the line; this result, it seems to 
me, cannot give correct results, as it assumes that 
the leakage throughout the wire is the same at all 

oints, which is clearly not the case, as the quantity 
eaking out diminishes regularly from end to end— 
the nearer portion of the line is, in fact, tested with 
a higher battery power than the further portion. I 
have looked in vain through most of the existing 
text-books for a formula which would give the true 


method of obtaining the result, but without success, 
If you could furnish me with what I require I should 
feel obliged, should, indeed, my theory be a correct 
one. ELECTRICIAN, 


[Our correspondent is perfectly correct in suppos- 
ing that the total insulation resistance of a line 
multiplied by its mileage does mot give the insula- 


tion per mile. The following is the true formula 
for obtaining the result he asks for :— 
R, 
r 


where i = the insulation per mile. 

R, = the #/fa/ resistance when the further end ot 
the wire is to earth. 

R; = the #/a/ resistance when the end is insu- 
ated. 

r — the resistance of a mile of the conductor, 
“oe its insulation to be perfect. . 

hus, supposing we were testing a line 200 miles 
long, whose conductor was a No. 8 galvanised 
iron wire ; this wire, as a rule ,has a resistance of 13°5 
ohms. per mile, that is, r = 13°5. 

Supposing also the total resistance (R,) of the 
line, when the end was to earth, was 2,600 ohms., 
and the total resistance (Ri), when the end was 
insulated, 3,000 ohms., what would be the insulation 
resistance per mile of the line ? 

We have 

2,600 + 3,000 
13°5 

The result which would have been obtained by 
the common process would have been 

3,000 x 200 = 600,000, 
which is higher than the true result. 

The difference in the case of'long lines would be 
very much greater. 

It will be noted that the length of the line does 
not apparently come into the equation, but the fact 
is that this quantity is represented by 


Re 


r 


What we have to do in fact, in order to obtain 
the insulation per mile of a line, is to multiply the 
total insulation, not by the ¢rue total conductivit 
divided by the true conductivity per mile, whic 
is the same thing as the mileage, but by the observed 
total conductivity divided by the true conductivity 
per mile. ] 

[We do not hold ourselves responsible for any 
opinions expressed by our correspondents.— Ep. TELE- 
GRAPHIC JOURNAL. | | | 


— 578,000 ohms. 


ERRATUM.—On page 130, No. 104, second column, 
nine lines from the bottom of the page, read 


R — 9,000 x / 


for 
R — 9000 x s 
l 


To Correspondents. 


*,* Duly authenticated contributions, theoretical and practical, on 
every subject identified with the interests of which ‘THE 
TELEGRAPHIC JOURNAL” is the organ, will always command 
attention. Anonymous correspondence will be wholly dis- 
regarded. Literary communications and books for review 
should be addressed to the Ep1TorR ; business communications 
to the MANAGER, 10, Paternoster Row, E.C. | 
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The London and General Company, 


LIMITED, 


PATENT CISTERN FILTERS CHARGED SOLELY WITH ANIMAL CHARCOAL, ° 
House Cisterns Fitted 


with a Cistern Filter. Requiring, when once fixed, no attention whatever, 


_ And Superior to all others. Vide Professor Frankland’s Reports to the Registrar-General, 
‘ch; | Le QE 1866 ; November, 1867 ; and May, 1870 ; the Lancet, January 12, 1867, and Testimonials 
m from Dr. Hassall, September 23, 1863; Dr. Letheby, February 15, 1865, ond December, 1872. 


Price £1 10s. and upwards. Portable Filters on this System £1 5s. to £3. 


Patronised and used bo her Majesty the Queen, at Osborne ; by H.R.H. the Prince of Wales, 

at Sandringham ; by H. the Duke of Cambridge, the elite of the Medical Profession, and 

at the London, St. George’ s, Fever, and Gerinan Hospitals, and various Lunatic Asylums, 
Institutions, Breweries, &c 


Pocket Filters 4s, 8d. & 6s. each. Household & Taney Filters from 12s. 6d. 


WATER-TESTING APPARATUS, FOR DETECTING THE IMPURITIES IN WATER, tos. 6d. and 21s. each. “* Danchell’s 
Testing Apparatus for Discovering the Presence of Impurities in Water, is a most convenient and portable one.”—-Vide Dyke on the 


Preliminary Duties . Health Officers. 
This is a very handy case for the Study Table or the Carpet B It contains the Chief Chemical Tests for itative Water 
analysis, and will be hand of use by medical and other men who may tae 


e occasion to ascertain in a ready manner whether any of the 
more actual impurities are present or not in the water.”— Vide the Medical Record, January 29, 1873. 


157, STRAND, W.C. (four doors from Somerset House), LONDON. 


Read“ Water : its Impurities and Purifications,” price, per post, 2d. 


RAILWAY GUIDE 
piu athe Conta MT 
THE TELEGRAPHIC JOURNAL AND FLECTRICAL REVIEW, 


Handsomely bound in cloth, gilt, Vols. I., IL., III., and IV., now ready. Price tos. 6d. each. Nearly all the back numbers Er 
through any Booksel er, or of the Publishers. Subscribers’ numbers bound in black cloth, gilt, 2s. 6d. Binding Cases, 2s 


assassin & Co., 10, PATERN OSTER ROW, E.C. 
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rc "AND ELECTRIC TELEGRAPH WORKS, 
1, JAMES STREET, OLD STREET, CITY ROAD. 

2.8 Magneto-Electric Bell-Pull, dis- 
pensing with the use of Battery. 

Z.’3 Magneto and Electric Alpha- 
betical Dial Instrument. 

Z.s Patent Morse Instrument to 
work without Battery. 

BENNETT'S BATTERY, with latest improve- 
ments, specially recommended on account of its 
simplicity, cheapness, and durability. 

All kinds of Electric Bells, Buttons, Indicating 

Tablets, with the latest Improvements. 
The above Instruments of the best make, 20 per 
cent, less than any other House, 


MANAGER, CONSULTING ELECTRICIAN, . 
E. D. BRIDGER. G. ZANNI. 


City Offices: 18, Bull and Mouth Street, St. Martin’s-le- 
rand, E.C. 
Liberal Discount to the Trade. 
GENTLEMEN desirous of having “ THE ‘TELEGRAPHIC JOURNAL” forwarded to them regularly can 
have it sent by filling up this form and returning it to the Publishers, 10, PATERNOSTER Row, Lonpown, E.C. 


Please supply “ The- Telegraphic Journal” for the year 187 , for which I inclose. Post Office 
Order for 


LA 


‘Name 


Address 


Date 
P.O, Orders to be made payable to HAUGHTON & CO., at the Chief Office. 


Subscription : Post Free in Britain, nine shillings and fourpence ; to countries in Postal Union, ten shillings 


and fourpence, 
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ELECTRIC BELLS 


On an Improved System. 


BELL BATTERY WIRE AND COMMUNICATOR. 


Complete Apparatus sent carriage free to any railway station in England 
for £1 2s. 


Youth’s Magic Lantern and 12 Slides, 7s. 6d. 
Youth’s Microscope and 12 Objects, 9s. 6d. 
Youth’s Case of Drawing Instruments, 9s. 6d. 
Youth’s Telescope, long range, 5s. 6d. 
Youth’s Binocular Glass, 9s. 6d. 

All carriage free as above for One Shilling extra. 


PRICE LISTS FREE, STATE ARTICLES REQUIRED. . 


ARCHBUT Tf, 


8, BRIDGE STREET, WESTMINSTER, LONDON. 
FACING HOUSES OF PARLIAMENT. 


-— 
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Fcap. 8vo, cloth, 1s. 6d. | ‘0 x 
ELECTRO-TELEGRAPHY. . By FREDERICK 8S. BEECHEY, TeLEGRAPH ÉNGINEER. | 4 = 
A Book for Beginners. ’ — 


4 
— 
” 4 
à 


Royal 32mo, roan, 6s. a 


A POCKET-BOOK OF USEFUL FORMULA’ AND MEMORANDA FOR CIVIL 


and Mechanical Engineers. By Guildford L. Molesworth, M. Inst. C.E., Consulting Engineer to the Government of India for 4 4 
State Railways. Eighteenth edition, revised, with considerable additions, by the author; together with a valuable contribution on 4 
Telegraphs, by R. S. Brough. } 


London: E. & F. N. SPON, 48, Charing Cross. New York: 446, Broome Street. 


IMPORTANT NOTICE!! 


” | 
4 

For MARCH 8th, contained a Portrait engraved on steel, by C. H. JEENS, of 

HERMANN HELMHOLTZ, 

THE EMINENT GERMAN PHYSICIST, _ 

With a Notice of his Life and Work by Prof, CLERK MAXWELL, F.R.S. 


DOUBLE NUMBER, Price EIGHTPENCE, By Post EIGHTPENCE HALFPENNY, 


OFFICE—29, BEDFORD STREET, STRAND, W.C. 


CROWN TELEGRAPH WORKS 
F. R. FRANCIS, T.E., S. MONTEFIORE, M.S.T.E., Be 
Superintendent and Engineer. | Managing Director. 


OFFICES: 85 & 52, HATTON GARDEN, E.C. 


Telegraph Engineers & Manufacturers of 


BATTERIES, | ELECTRIC BELLS, 
INSULATED WIRES, LIGHTNING CONDUCTORS, & 
TELEGRAPH INSTRUMENTS, . GENERAL STORES. 


THE TRADE SUPPLIED... CATALOGUES FREE. 
WHOLESALE AND EXPFORTATION. 
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{RAPID DRY PROCESS), 
1 | PREVIOUS KNOWLEDGE NOT. NECESSARY. 


4 Chemicals required in the FI" 


TOURISTS 
POCKET CAMERA ‘SLIDES, 
PLATES, 5 by 
: Lens, Patent Folding Stand, Chemical 

|: Laboratory. and every requisite. 


PRICE COMPLETE,-£90 Os. 


— Full particulars and Instructions free Post, or “Practical Lessons tice. on 
fe. the Premises.  Sonsitive Plates, 5s. 6d. per dozen. 


The above set of Apparatus is recommended to the particular attention 


of Engineers, Explorers, and Tourists, who would find a knowledge ve Prac- 
tical hotography easy to acquire, and of great practical utility, | 


| WRALIER & WAINWRIGHT. 
MANUFAOTURERS, 


| _38 (GREAT QUEEN STREET, LONDON, WC. 


BARRAUD & LUNDS 


PATENT METHOD FOR SYNCHRONISING CLOCKS. 


‘This method is put forward as a simple and effectual means of Synchronising'any number of at lway Lines’ 
MU: Stations, Institutions, Offices, &c., to astandard-of time. In the means: hitherto ad 


opted to secure this nd, Gifichines of various 
have arisen, which have made all previous attempts more or less abortive, Such diffmti=s will inévitably arise in any att 


erapt. to 
“control” clocks by an ¢lectise cirent, either by influencing the pendulum or. otherwise the. works, wiilst they mostly 
LS allow but ae margin for any great ¥ariation in the sizes of thé different.-clocks i connection, 


control” ks have been set aside as impracticable, and an entire} ad 
ve been asi , and an new stem 
time every hour, or at such intervals of time as maybe arranged 


The mechanism required is of the simplest kind, and of ow w pants, The following are some de advantages for: 

x. That any numberof clocks, few or many, of any wg s ynchronised toi a ed standard ti 

— + By simply b is, when in its use, in from the of the clock, Peat i¢- tan she to elocks 

sim imply being screwed in its place narrow slit Cut in the any failure is aves” 

the ordinary way, to-be “‘set to time ” by the nest completed chr | 
having RITHER A GAINING OR LOSING even af rate amounts te many mines & day. 

There. are age modes of purpose : “Froid 
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AGCURACY. SPEED. “ECONOMY. 
| THLEGRAMS. 


ORIENTAL, & AMERICAN TELEGRAM CONANT 


(LIMITED), 


140, LEADENHALL STREET, LONDON, EC, 


HAVE NOW ACQUIRED THE HUSINESS OF 


 ELAMANT’S AMERICAN TELEGRAPH AGENCY, 


and the Company s system ages complete throughout the world they are prepared te receive 
Telegrams at the above address, for prompt and careful transmission to 


NORTH and SOUTH AMERICA, INDIA, CHINA, AUSTRALIA, &c. : 


Registered Clients effect a considerable saving sy 
telegraphing through this Company's office (see Ter 
PHGISTRATION FREE. 


B. great Reduction from the regular tariff 
made to firms paying a small annual subscription. —@ 


OTTO ROCHE, Managing Director. = 


INDIA- -RUBBER, GUTTA-PERCHA, AND TELEGRAPH 
WORKS COMPANY, LIMITED. 


“Offices and Warehouses: 106 & 100, CANNON ST, LONDON, E:0% 
| Works : Silvertown, Essex ; Persan Beaumont, France. 


TELEGRAPH ENGINEERS AND MANUFACTURERS OF 


CA BLES.—Submarine, Subterranean, and Aerial. 
WIR. = India-Rubber and Gutta-Percha éovered in all gauges. 
INSTRUMENTS. Morse” Inkers, Single Needle, Wheatstone' s Alphabetionh Semaphore « Block: 


Bells, Resistance Coils, Sir W. Thomson's and other {Galvanometers, - -Condensers, Testing am 
Instruments, &c. | 
| BATTERIES. _8OLE MANUFACTURERS: FOR GREAT BRITAIN, TRELAND, AND THE: 
COOLONTES OF THH OELEBRATED LECLANCHÉ “BATTEBY, which has 
received the most favourable reports from the Postal Telegraph Authotities and other éminent 2 
Telegraph Engineers, and is now. in general use by the Post Office’and English and Contivental à 
Railways. “As a Battery for all Telegraphic purposes it is undoubtedly nn All mine a 
of Batteries also manufactured. Ebonite Cells, Carbon Plates, &c, 


[INSULATORS Ebonite, Percelain, Brownware, &c. 
MANUFACTURERS OF THE MOST IMPROVED APPARATUS FOR RAILWAY. BLOCK-SIGNALLING.. 


| | STORES: APPABATUS OF EVERY DESCRIPTION. 
GUTTA-PERCHA, & TELEGRAPH WORKS COMPANY (Limited 
and of a Complete System Torpedoes for Harbour and Coust Defence, and: of th 


SSILVERTOWN PATENT FiRING BATTERY, 


